1. CONTRACT ID CODE PAGE OF PAGES

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT

J 1 8

2. AMENDMENT/MODIFICATION NO. 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ. NO. 5. PROJECT NO.(If applicable)
0004 24-Aug-2005 W16ROE-5193-5926
6. ISSUED BY CODE W912DS 7. ADMINISTERED BY (If other than item 6) CODE

USA ENGINEER DISTRICT, NEW YORK

ATTN:CENAN-CT ROOM 1843 See Item 6

26 FEDERAL PLAZA

NEW YORK NY 10278
8. NAME AND ADDRESS OF CONTRACTOR (No., Street, County, State and Zip Code) X | 9A. AMENDMENT OF SOLICITATION NO.

W912DS-05-B-0015

X | 9B. DATED (SEE ITEM 11)
29-Jul-2005

10A. MOD. OF CONTRACT/ORDER NO.

10B. DATED (SEE ITEM 13)

CODE |FACILITY CODE
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
Thc above numbered solicitation is amended as set forth in Item 14. The hour and date specified for receipt of Offer is extended, I:‘ is not extended.

Offer must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended by one of the following methods:

(a) By completing Items 8 and 15, and returning 1 copies of the amendment; (b) By acknowledging receipt of this amendment on each copy of the offer submitted;
or (c) By separate letter or telegram which includes a reference to the solicitation and amendment numbers. FAILURE OF YOUR ACKNOWLEDGMENT TO BE
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN

REJECTION OF YOUR OFFER. If by virtue of this amendment you desire to change an offer already submitted, such change may be made by telegram or letter,

provided each telegram or letter makes reference to the solicitation and this amendment, and is received prior to the opening hour and date specified.

12. ACCOUNTING AND APPROPRIATION DATA (If required)

13. THIS ITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A. THIS CHANGE ORDER IS ISSUED PURSUANT TO: (Specify authority) THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE
CONTRACT ORDER NO. IN ITEM 10A.

B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such as changes in paying
office, appropriation date, etc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(B).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

D. OTHER (Specify type of modification and authority)

E. IMPORTANT: Contractor I:' is not, I:' is required to sign this document and return copies to the issuing office.

14. DESCRIPTION OF AMENDMENT/MODIFICATION (Organized by UCF section headings, including solicitation/contract subject matter
where feasible.)

The purpose of this amendment is to (i) make changes to the plans and specifications (ii) to provide a revised bid schedule (iii) to extend the
bid opening date to 31 August 2005 at 2:00 P.M.

Note: Bidders must acknowledge receipt of this amendment by the date specified in the solicitation (or as amended) by one of the following

methods: In the space provided on the SF1442, by separate letter, or by telegram, or by signing the block 15 below. FAILURE TO

ACKNOWLEDGE AMENDMENTS BY THE DATE AND TIME SPECIFIED MAY RESULT IN REJECTION OF YOUR BID IN ACCORDANCE WITH THE
LATE BID, LATE MODIFICATIONS OF BIDS OR LATE WITHDRAWAL OF BIDS (FAR 14.304)

Except as provided herein, all terms and conditions of the document referenced in Item 9A or 10A, as heretofore changed, remains unchanged and in full force and effect.

1SA. NAME AND TITLE OF SIGNER (Type or print) 16A. NAME AND TITLE OF CONTRACTING OFFICER (Type or print)
TEL: EMAIL:
15B. CONTRACTOR/OFFEROR 15C. DATE SIGNED 16B. UNITED STATES OF AMERICA 16C. DATE SIGNED
BY 24-Aug-2005
(Signature of person authorized to sign) (Signature of Contracting Officer)
EXCEPTION TO SF 30 30-105-04 STANDARD FORM 30 (Rev. 10-83)
APPROVED BY OIRM 11-84 Prescribed by GSA

FAR (48 CFR) 53.243



W912DS-05-B-0015
0004
Page 2 of 8
SECTION SF 30 BLOCK 14 CONTINUATION PAGE

SUMMARY OF CHANGES

SECTION SF 30 - BLOCK 14 CONTINUATION PAGE

The following have been added by full text:
AMENDMENT 0004
Amendment 4

The purpose of this amendment is to issue changes to the specifications plans and to add optional bid items.
Changes to Specifications:

1. Issue new Bid Schedule to include:
a. Optional six inches of additional stone (type #2 DOT) to the entire length of the road.
b. Optional 100’ x 100’ gravel parking area at the maintenance facility. See attached sketch #2.
c. Change to Optional Bid Item number 8 to include: Maintenance facility bathrooms must be
heated. Heating specified in attached sketches #1 & #3.

2. New project requirement: Contactor must confirm onsite/on-ground line of sight at beginning of
project as part of layout phase to ensure line of sight from actual fire point elevations to targets. This
must also be repeated at the conclusion of project. This work must be done by a licensed land surveyor
and the layout drawing and report of confirmation must be submitted for government approval.

3. Add the following to spec section 02300, Earthwork, paragraph 3.3: “There is an alternate borrow site
at Wheeler Sack Airfield.”

4. Add spec Section 15400, Plumbing General Purpose.

5. Add spec section 10800, Toilet Accessories.

6. From Amendment #3 delete Change to Specifications Item | a-d and replace with the following:
1. Issue new Bid Schedule to include:

a. Optional vault latrine. See attached sketch #2 for location.

b. Optional increase in the size of the multipurpose building to 30°X 80’ complete with
any additional earthwork and any other requirement to make a complete and useable
facility. No additional interior partitioning required. Provide additional mechanical
and electrical proportional to building increase. Increase in instructional area to
account for change in size. See attached sketch #1.

c. Optional increase in the size of the maintenance support facility to 60°X80’, with no
additional framing. Increase in maintenance bay to account for change in size.
Provide additional mechanical and electrical proportional to building increase. See

attached sketch #1.

d. Optional Well/Septic System/Bathroom:
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i. Bathroom requirements: Install 2 bathrooms and 1 janitor’s closet in the
maintenance building, see attached sketch for details. Finish work shall
match the rest of the facility requirements. The janitor closet shall include
a janitor’s sink, all plumbing and accessories for the sink. See attached
sketches #1 & #3.

ii. Well requirements: Install a well at 150” deep by 6” diameter well casing to
service the maintenance building. The well system shall included 6” well
casing, pump, service line, 5 gallon expansion tank, pressure system,
controls, etc to service the 2 bathrooms and janitors closet to make for a
complete and usable facility. See attached sketches #2 & #4.

iii. Septic System requirements: Install a septic system in accordance with
New York State Building Code to include 1000 gallon concrete tank,
concrete distribution box, leach field, drain lines, and accessories to make
for a complete and usable facility See attached sketch #2.

Changes to Plans:

1. Add the following note to Drawing G-4 to the borrow site location detail: “ALTERNATE BORROW
SITE AT WHEELER SACK AIRFIELD”



ITEM NO
0001

FOB:

ITEM NO
0002

FOB:

REVISED BID SCHEDULE

SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
1 Lump Sum

All work involved in construction

FFP

of the Defensive Live Fire Range, including all plant, labor and materials complete.
PURCHASE REQUEST NUMBER: W16ROE-5193-5926

NET AMT
Destination
SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
1 Dollars,
U.S.
PROJECT PUNCH LIST
FFP

This line item applies to all punch list items including those identified at the
prefinal and final inspections and is above the normal retainage for this item.
Offers shall include this amount in the bid price. This amount shall not be
changed. *1

*1 This amount shall be retained by the Government in the event the contractor
fails to complete punch list items. This amount is separate from liquidated

damages to be applied if the contractor fails to complete the work within the time
specified in the contract including any extensions.

NET AMT

Destination

W912DS-05-B-0015

0004

Page 4 of 8

AMOUNT

$30,000.00

AMOUNT




ITEM NO
0003

FOB:

ITEM NO

0004
OPTION

FOB:

ITEM NO

0005
OPTION

SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
1 Dollars,
U.S.

AS-BUILT DRAWINGS

FFP

This line item is for as-built drawings per section 00800. (No partial payments will

be provided until final acceptance.) Offers should include this amount in the bid
price. This amount shall not be changed.

NET AMT
Destination
SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
1 Lump Sum
WETLAND MITIGATION
FFP

This bid item shall include all costs associated with the mitigation of wetland

impacts and installation and removal of one temporary access to the mitigation site.

(Optional Item)

NET AMT
Destination
SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
1 Lump Sum
VAULT LATRINE
FFP

This bid item shall include all costs associated with the construction of one
additional field latrine, placed near the maintenance facility.

NET AMT

FOB: Destination

W912DS-05-B-0015
0004
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AMOUNT

$20,000.00

AMOUNT

AMOUNT




ITEM NO

0006
OPTION

FOB:

ITEM NO

0007
OPTION

FOB:

W912DS-05-B-0015

0004
Page 6 of 8
SUPPLIES/SERVICES  QUANTITY UNIT UNIT PRICE AMOUNT
1 Lump Sum
INCREASE IN THE SIZE OF THE
FFP
MULTIPURPOSE BUILDING TO 30X80. This bid item shall include all costs
associated with the increase in size of the multipurpose building and related work
to extend the building.
NET AMT
Destination
SUPPLIES/SERVICES  QUANTITY UNIT UNIT PRICE AMOUNT
1 Lump Sum
INCREASE IN THE SIZE OF THE
FFP

MAINTENANCE SUPPORT FACILITY TO 60X80. This bid item shall include
all costs associated with the increase in size of the maintenance support building
and related work to extend the building

NET AMT

Destination



ITEM NO

0008
OPTION

FOB:

ITEM NO

0009
OPTION

SUPPLIES/SERVICES  QUANTITY UNIT UNIT PRICE
1 Lump Sum

WELL/SEPTIC SYSTEM/BATHROOM

FFP

This bid item shall include all costs associated with the construction of 2
bathrooms, a pumproom, one janitor closet, a well and a septic system for the

maintenance building.

NET AMT
Destination
SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
1 Lump Sum
SIX INCHES OF ADDITIONAL STONE
FFP

Add six inches of stone (type #2 DOT) to the entire length of the road.

NET AMT
FOB: Destination

ITEMNO SUPPLIES/SERVICES  QUANTITY UNIT UNIT PRICE
0010 1 Lump Sum
OPTION 100' X 100' GRAVEL PARKING LOT

FFP

A 100" x 100" gravel parking area at the maintenance facility.

NET AMT

FOB: Destination

W912DS-05-B-0015
0004
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AMOUNT

AMOUNT

AMOUNT
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TOTAL BASE BID (LINE ITEMS 0001 thru 0003)

$

TOTAL OPTIONAL BID (LINE ITEMS 0004 thru 0010)

$

TOTAL BID (LINE ITEMS 0001 thru 0010)

NOTES TO BIDDERS:

1.

Bidders are reminded that they must bid on the issued plans and specifications as amended. Any deviation,
conditions, or attachments made by the bidder himself thereto may render his bid non-responsive and be
cause for its rejection.

Any bid that is materially unbalanced as to prices for the base bid, including the optional items, may be
rejected. An unbalanced bid is one that is based on prices, which are significantly less than the cost of
some work and prices overstated for other work.

Basis of Award: The low bidder for purposes of award will be the conforming responsible bidder offering
the lowest amount for the base bid plus all optional bid items.

Bidders are required to bid on the base bid and all optional items or their bids will be rejected.

The minimum construction award will be the amount of the base bid items.

Line items 0002 and 0003 are pre-priced, firm fixed line items and price shown may not be changed.

At any time prior to 120 calendar days after issuance of notice to proceed, the Government at its option,
should funds be available, may direct the Contractor, by written order, to perform the work and/or services

provided under any of the options. The award of any option is at the sole discretion of the Government.

Award of any or all of the Optional Bid items will not extend the contract duration indicated in Section
00800 or elsewhere in the contract documents.

SECTION 00010 - SOLICITATION CONTRACT FORM

The required response date/time has changed from 30-Aug-2005 02:00 PM to 31-Aug-2005 02:00 PM.

(End of Summary of Changes)
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SECTION TABLE OF CONTENTS
DIVISION 15 - MECHANICAL
SECTION 15400
PLUMBING, GENERAL PURPOSE

10/04

GENERAL

REFERENCES
SUBMITTALS
STANDARD PRODUCTS

.1 Service Support

.2 Manufacturer's Nameplate

.3 Modification of References

.3.3.1 Definitions

.3.3.2 Administrative Interpretations

DELIVERY, STORAGE, AND HANDLING
PERFORMANCE REQUIREMENTS

.1 Welding

REGULATORY REQUIREMENTS
PROJECT/SITE CONDITIONS

INSTRUCTION TO GOVERNMENT PERSONNEL
ACCESSIBILITY OF EQUIPMENT

PRODUCTS

MATERIALS

.1 Pipe Joint Materials

.2 Miscellaneous Materials
.3 Pipe Insulation Material
.4 Disinfection Equipment

PIPE HANGERS, INSERTS, AND SUPPORTS
VALVES

Backwater Valves

Wall Faucets

Wall Hydrants (Frostproof)

Relief Valves

Thermostatic Mixing Valves
IXTURES

Lavatories

Flush Tank Water Closets

Wall Hung Lavatories

Service Sinks

Precast Terrazzo Mop Sinks

Emergency Eyewash and Shower

BACKFLOW PREVENTERS
DRAINS

.1 Floor Drains
.6.1.1 Drains and Backwater Valves
.2 Pit Drains

TRAPS
WATER HEATERS

- SECTION 15400 Page 1
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New York

1 Automatic Storage Type

8.1.1 Gas-Fired Type

HOT-WATER STORAGE TANKS

PUMPS

1 - Sump Pumps

2 Flexible Connectors

3 Sewage Pumps

WATER PRESSURE BOOSTER SYSTEM

1 Hydro-Pneumatic Water Pressure System
ELECTRICAL WORK

MISCELLANEOUS PIPING ITEMS

1 Escutcheon Plates

.2 Pipe Sleeves

13.2.1 Sleeves in Masonry and Concrete
.3 Sleeves Not in Masonry and Concrete
.4 Pipe Hangers (Supports)

.5 Nameplates

EXECUTION

GENERAL INSTALLATION REQUIREMENTS

Water Pipe, Fittings, and Connections

Utilities

Cutting and Repairing

Protection of Fixtures, Materials, and Equipment
Mains, Branches, and Runouts

Pipe Drains

Expansion and Contraction of Piping

Thrust Restraint

Commercial-Type Water Hammer Arresters

Joints

1 Threaded

2 Mechanical Couplings

.3 Unions and Flanges
4

5

PHEBRRERRR
ONAU A WN R

Cast Iron Soil, Waste and Vent Pipe
Copper Tube and Pipe
Other Joint Methods
Dissimilar Pipe Materials
Corrosion Protection for Buried Pipe and Fittings
Pipe Sleeves and Flashing
Sleeve Requirements
Flashing Requirements
Waterproofing
Optional Counterflashing
Pipe Penetrations of Slab on Grade Floors
Pipe Penetrations
Fire Seal
Supports
.1 General
.2 Pipe Supports and Structural Bracing, Seismic Requirements
.3 Pipe Hangers, Inserts, and Supports
.4 Structural Attachments
Welded Installation
Pipe Cleanouts
WATER HEATERS AND HOT WATER STORAGE TANKS
Relief Vvalves
Installation of Gas- and Oil-Fired Water Heater
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[S2BNC G2 I IS IV, |
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1
2
.3 Connections to Water Heaters
4

Expansion Tank

SECTION 15400 Page 2
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FIXTURES AND FIXTURE TRIMMINGS

Fixture Connections

Height of Fixture Rims Above Floor

Fixture Supports

.1 Support for Solid Masonry Construction
Support for Concrete-Masonry Wall Construction
Support for Steel Stud Frame Partitions
Support for Wood Stud Construction
Wall-Mounted Water Closet Gaskets
Backflow Prevention Devices

Access Panels

Traps

DENTIFICATION SYSTEMS

Identification Tags

Pipe Color Code Marking

.3 Color Coding Scheme for Locating Hidden Utility Components
ESCUTCHEONS

PAINTING

TESTS, FLUSHING AND DISINFECTION

' Plumbing System

.1 Test of Backflow Prevention Assemblies
Defective Work

System Flushing

.1 During Flushing

.2 After Flushing

Operational Test

Disinfection

POSTED INSTRUCTIONS

PERFORMANCE OF WATER HEATING EQUIPMENT

.9.1 Storage Water Heaters

3.9.1.1 Gas

3.10 TABLES

3.

wwww

WWwWwwwwwwwww
wwwww
ok WwN

IS
NRPHOOAUDRWWWWWWNR

IS

w
WO UTWwwwhbhwww
S

w
[

w

w
NN WWwaNNwa
w

kWK

w
W woww

-- End of Section Table of Contents --

ms453 SECTION 15400 Page 3



f8€ing racili

Fort Drum, New York

SECTION 15400

PLUMBING, GENERAL PURPOSE
10/04

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST Z21.10.1 (2001; R 2002) Gas Water Heaters Vol. I,
Storage Water Heaters with Input Ratings
of 75,000 Btu Per Hour or Less

ANST Z21.10.3 (2001) Gas Water Heaters Vol.III, Storage
Water Heaters With Input Ratings Above
75,000 Btu Per Hour, Circulating and
Instantaneous

ANSI Z21.22 (1999; A 2001) Relief Valves for Hot Water
Supply Systems

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

ASHRAE 90.1 (2001; various Errata) Energy Standard for
Buildings Except Low-Rise Residential
Buildings

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1001 ‘ (2002) Atmospheric Type Vacuum Breakers
ASSE 1003 (2001) Water Pressure Reducing Valves
ASSE 1005 (1999) Water Heater Drain Valves

ASSE 1010 (2004) Water Hammer Arresters

ASSE 1011 : | (2004) Hose Connection Vacuum Breakers
ASSE 1012 (2002) Backflow Preventer with

Intermediate Atmospheric Vent

ASSE 1013 (1999) Reduced Pressure Principle Backflow
Preventers and Reduced Pressure Fire
Protection Principle Backflow Preventers

ASSE 1018 (2001) Trap Seal Primer Valves - Potable,
Water Supplied

ms453 SECTION 15400 Page 4
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Fort Drum, New York

ASSE 1019 (2004) Vacuum Breaker Wall Hydrants,
Freeze Resistant, Automatic Draining Type

ASSE 1020 (2004) Pressure Vacuum Breaker Assembly

AMERTICAN WATER WORKS ASSOCIATION (AWWA)

AWWA 10079 (1998) Standard Methods for the
Examination of Water and Wastewater

AWWA B300 (1999) Hypochlorites

AWWA B301 : (2004) Ligquid Chlorine

AWWA C203 (2002; A C203a—99) Coal-Tar Protective

Coatings and Linings for Steel Water
Pipelines - Enamel and Tape - Hot-Applied

AWWA C606 (2004) Grooved and Shouldered Joints

AWWA C651 | (1999) Disinfecting Water Mains

AWWA C652 (2002) Disinfection of Water-Storage
Facilities

AWWA D100 (1996) Welded Steel Tanks for Water Storage

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8/A5.8M (2004) Filler Metals for Brazing and Braze
Welding

AWS B2.2 (1991) Brazing Procedure and Performance
Qualification

ASME INTERNATIONAL (ASME)

ASME All2.1.2 (2002; R 2004) Air Gaps in Plumbing Systems

ASME Al12.14.1 _ (2003)Backwater Valves

ASME All2.19.2M (2003) Vitreous China Plumbing Fixtures

ASME Al12.36.2M (1991; R 2002) Cleanouts

ASME All2.6.1M (1997; R 2002) Floor Affixed Supports for
Off-the-Floor Plumbing Fixtures for Public
Use

ASME Al112.6.3 (2001) Floor and French Drains

ASME B1.20.1 (1983; R 2001) Pipe Threads, General
Purpose, Inch

ASME B1l6.12 (1998) Cast Iron Threaded Drainage Fittings

ASME B16.15 (1985; R 2004) Cast Bronze Threaded

Fittings Classes 125 and 250

ms453 SECTION 15400 Page 5
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ms453

B16.18
Bl16.21
Bl6.22
Bl6.23

Bl6.24

Bl16.29

Bl6.3

Bl6.34

B16.5
B31.1

B31.5
B40.100

BPVC SEC IX

CSD-1

(2002) Cast Copper Alloy Solder Joint
Pressure Fittings

(1992) Nonmetallic Flat Gaskets for Pipe
Flanges

(2002) Wrought Copper and Copper Alloy
Solder Joint Pressure Fittings

(2002) Cast Copper Alloy Solder Joint
Drainage Fittings - DWV

(2002) Cast Copper Alloy Pipe Flanges and
Flanged Fittings: Classes 150, 300, 400,
600, 900, 1500, and 2500

(2002) Wrought Copper and Wrought Copper
Alloy Solder Joint Drainage Fittings - DWV

(1998) Malleable Iron Threaded Fittings

(1996) Valves Flanged, Threaded, and
Welding End

(2003) Pipe Flanges and Flanged Fittings
(2004) Power Piping

(2001) Refrigeration Piping and Heat
Transfer Components

(2000) Pressure Gauges and Gauge
Attachments

(2001) Boiler and Pressure Vessel Code;

.Section IX, Welding and Brazing

Qualifications

(2002) Control and Safety Devices for
Automatically Fired Boilers

ASTM INTERNATIONAL (ASTM)

A 13.1

A 105/A 105M

A 183

A 193/A 193M

A 47/A 47M

A 515/A 515M

(1996) Scheme For The Identification of
Piping

(2003) Carbon Steel Forgings for Piping

-Applications

(2003) Carbon Steel Track Bolts and Nuts
(2004c) Alloy-Steel and Stainless Steel
Bolting Materials for High-Temperature
Service

(1999) Ferritic Malleable Iron Castings

(2003) Pressure Vessel Plates, Carbon
Steel, for Intermediate- and
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM
ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM
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A

.

516/A 516M

53/A 53M

536

733

74

888

306
32

370

42

43

813

828

88

88M

564

920

2000

2235

2564

Higher-Temperature Service

(2004) Pressure Vessel Plates, Carbon
Steel, for Moderate- and Lower-Temperature
Service

(2004a) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

(1984; R 2004) Ductile Iron Castings

(2003) Welded and Seamless Carbon Steel
and Austenitic Stainless Steel Pipe Nipples

(2004a) Cast Iron Soil Pipe and Fittings
(2004a) Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications
(2002) Copper Drainage Tube (DWV)

(2004) Solder Metal

(2003) Copper Sheet and Strip for Building
Construction

(2002el) Seamless Copper Pipe, Standard
Sizes

(1998; R 2004) Seamless Red Brass Pipe,
Standard Sizes

(2000el) Liquid and Paste Fluxes for
Soldering of Copper and Copper Alloy Tube

(2002) Making Capillary Joints by
Soldering of Copper and Copper Alloy Tube
and Fittings

(2003) Seamless Copper Water Tube

(2003) Seamless Copper Water Tube (Metric)

(2003a) Rubber Gaskets for Cast Iron Soil
Pipe and Fittings

(2002) Elastomeric Joint Sealants

(2003ael) Rubber Products in Automotive
Applications

(20041) Solvent Cement for
Acrylonitrile-Butadiene-Styrene (ABS)
Plastic Pipe and Fittings

(2004) Solvent Cements for Poly (Vinyl
Chloride) (PVC) Plastic Piping Systems
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ASTM D 2822 (1991; R 1997el) Asphalt Roof Cement
ASTM D 2855 (1996; R 2002) Making Solvent-Cemented

Joints with Poly(Vinyl Chloride) (PVC)
Pipe and Fittings

ASTM D 3122 (1995; R 2002) Solvent Cements for
Styrene-Rubber (SR) Plastic Pipe and
Fittings

ASTM D 3138 (2004) Solvent Cements for Transition

Joints Between
Acrylonitrile-Butadiene-Styrene (ABS) and
Poly(Vinyl Chloride) (PVC) Non-Pressure
Piping Components

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Flexible Elastomeric Seals

ASTM D 3212 (1996a; R 2003) Joints for Drain and Sewer
Plastic Pipes Using Flexible Elastomeric
Seals

ASTM D 3308 (2001) PTFE Resin Skived Tape

ASTM D 3311 (2002e1) Drain, Waste, and Vent (DWV)

Plastic Fittings Patterns

ASTM E 1 (2003a) ASTM Thermometers

ASTM.F 409 (2002) Thermoplastic Accessible and
Replaceable Plastic Tube and Tubular
Fittings

ASTM F 477 (2002el) Elastomeric Seals (Gaskets) for

Joining Plastic Pipe
ASTM F 493 (2004) Solvent Cements for Chlorinated
‘Poly (Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings
CAST IRON SOIL PIPE INSTITUTE (CISPI)
CISPI 301 (2004) Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications
CISPI 310 (2004) Coupling for Use in Connection with
' Hubless Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and
Vent Piping Applications
COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA A4015 (1994; R 1995) Copper Tube Handbook
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FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH
(FCCCHR)

FCCCHR Manual (9th -Edition) Manual of Cross-Connection
Control

INTERNATIONAL CODE COUNCIL (ICC)

ICC All7.1 (1998) Accessible and Usable Buildings and
Facilities
ICC IPC (2003) International Plumbing Code

INDUSTRIAL SAFETY EQUIPMENT ASSOCIATION

ISEA Z358.1 (1998) Emergency Eyewash and Shower
Equipment

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-110 (1996) Ball Valves Threaded,
Socket-Welding, Solder Joint, Grooved and
Flared Ends

MSS SP-25 (1998) Standard Marking System for Valves,

Fittings, Flanges and Unions

MSS SP-58 (2002) Pipe Hangers and Supports -
Materials, Design and Manufacture

MSS SP-67 (2002) Butterfly Valves

MSS SP-69 (2002) Pipe Hangers and Supports -
Selection and Application

MSS SP-70 (1998) Cast Iron Gate Valves, Flanged and
Threaded Ends

MSS SP-71 (1997) Gray Iron Swing Check Valves,
Flanged and Threaded Ends .

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Welding Ends for General Service

MSS SpP-73 (2003) Brazing Joints for Copper and
Copper Alloy Pressure Fittings

MSS SP-78 ' (1998) Cast Iron Plug Valves, Flanged and
Threaded Ends

MSS SP-80 (2003) Bronze Gate, Globe, Angle and Check
Valves

MSS SP-85 (2002) Cast Iron Globe & Angle Valves,

Flanged and Threaded Ends
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NACE INTERNATIONAL (NACE)
NACE RPO0169 (2002) Control of External Corrosion on
Underground or Submerged Metallic Piping
Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2003) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (2001) Installation of 0il Burning
' Equipment
NFPA 54 (2002) National Fuel Gas Code
NFPA 90A (2002) Installation of Air Conditiohing

and Ventilating Systems
NEW YORK STATE DEPARTMENT OF HEALTH (NYSDOH)
TITLE 10 (HEALTH) Title 10 (Health) of the Official
Compilation of Codes, Rules and
Regulations of the State of New York

NSF INTERNATIONAL (NSF)

NSF 14 (2003) Plastics Piping System Components
and Related Materials

NSF 61 (2003e) Drinking Water System Components -
‘ Health Effects

PLASTIC PIPE AND FITTINGS ASSOCIATION (PPFA)

PPFA-01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUMBING AND DRAINAGE INSTITUTE (PDI)

PDI WH 201 (1992) Water Hammer Arresters
SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL’(SAE)

SAE J1508 (1997) Hose Clamp Specifications

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

10 CFR 430 . Energy Conservation Program for Consumer
Products
40 CFR 50.12 ’ National Primary and Secondary Ambient Air

Quality Standards for Lead

PL 93-523 (1974; A 1999) Safe Drinking Water Act

ms453 SECTION 15400 Page 10



e AT ety YR R

Fort Drum,

New York

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Plumbing System; G, RO

Detail drawings consisting of schedules, performance charts,
instructions, diagrams, and other information to illustrate the
requirements and operations of systems that are not covered by the
Plumbing Code.. Detail drawings for the complete plumbing system
including piping layouts and locations of connections; dimensions
for roughing-in, foundation, and support points; schematic
diagrams and wiring diagrams or connection and interconnection
diagrams. Detail drawings shall indicate clearances required for
maintenance and operation. Where piping and equipment are to be
supported other than as indicated, details shall include loadings
and proposed support methods. Mechanical drawing plans,
elevations, views, and details, shall be drawn to scale.

SD-03 Product Data

Plumbing Fixture Schedule

Catalog cuts of specified plumbing fixtures, valves, related
piping system, and system location where installed.

Flush tank water closets

Wall hung lavatories

Kitchen sinks

Service sinks

Water heaters; G, RO

Pumps; G, RO

Backflow prevention assemblies; G, RO
Welding

A copy of qualified procedures and a list of names and
identification symbols of qualified welders and welding operators.

Plumbing System
Diagrams, instructions, and other sheets proposed for posting.

Manufacturer's recommendations for the installation of bell and
spigot and hubless joints for cast iron soil pipe.

SD-06 Test Reports

ms453
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Tests, Flushing and Disinfection

Test reports in booklet form showing all field tests performed
to adjust each component and all field tests performed to prove
compliance with the specified performance criteria, completion and
testing of the installed system. Each test report shall indicate
the final position of controls.

Test of Backflow Prevention Assemblies; G, RO.

Certification of proper operation shall be as accomplished in
accordance with state regulations by an individual certified by
the state to perform such tests. If no state requirement exists,
the Contractor shall have the manufacturer's representative test
the device, to ensure the unit is properly installed and
performing as intended. The Contractor shall provide written
documentation of the tests performed and signed by the individual
performing the tests.

SD-07 Certificates
Materials and Equipment

Where equipment is specified to conform to requirements of the ASME
Boiler and Pressure Vessel Code, the design, fabrication, and
installation shall conform to the code.

Bolts

Written certification by the bolt manufacturer that the bolts
furnished comply with the specified requirements.

SD-10 Operation and Maintenance Data
Plumbing System; G, RO.

Submit in accordance with Section 01781 OPERATION AND MAINTENANCE
DATA.

1.3 STANDARD PRODUCTS

Specified materials and equipment shall be standard products of a
manufacturer regularly engaged in the manufacture of such products.
Specified equipment shall essentially duplicate equipment that has
performed satisfactorily at least two years prior to bid opening. Standard
products shall have been in satisfactory commercial or industrial use for 2
years prior to bid opening. The 2-year use shall include applications of
equipment and materials under similar circumstances and of similar size.
The product shall have been for sale on the commercial market through
advertisements, manufacturers' catalogs, or brochures during the 2 year
period.

1.3.1 Service Support
The equipment items shall be supported by service organizations. Submit a
certified list of qualified permanent service organizations for support of

the equipment which includes their addresses and qualifications. These
service organizations shall be reasonably convenient to the equipment
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installation and able to render satisfactory service to the equipment on a
regular and emergency basis during the warranty period of the contract.

1.3.2 Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's
name, address, model number, and serial number securely affixed in a
conspicuous place; the nameplate of the distributing agent will not be
acceptable.

1.3.3 Modification of References

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having jurisdiction", or words of
gsimilar meaning, to mean the Contracting Officer.

1.3.3.1 Definitions

For the International Code Council (ICC) Codes referenced in the contract
documents, advisory provisions shall be considered mandatory, the word
"should" shall be interpreted as "shall." Reference to the "code official"
shall be interpreted to mean the "Contracting Officer." For leased
facilities, references to the "owner" shall be interpreted to mean the
"lessor." References to the "permit holder" shall be interpreted to mean
the "Contractor."

1.3.3.2 Administrative Interpretations

For ICC Codes referenced in the contract documents, the provisions of
Chapter 1, "Administrator," do not apply. These administrative
requirements are covered by the applicable Federal Acquisition Regulations
(FAR) included in this contract and by the authority granted to the Officer
in Charge of Construction to administer the construction of this project.
References in the ICC Codes to sections of Chapter 1, shall be applied
appropriately by the Contracting Officer as authorized by his
administrative cognizance and the FAR.

1.4 DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipment and materials to prevent damage before
and during installation in accordance with the manufacturer's
recommendationg, and as approved by the Contracting Officer. Replace
damaged or defective items.

1.5 PERFORMANCE REQUIREMENTS
1.5.1 Welding

Piping shall be welded in accordance with qualified procedures using
performance-qualified welders and welding operators. Procedures and
welders shall be qualified in accordance with ASME BPVC SEC IX. Welding
procedures qualified by others, and welders and welding operators qualified
by another employer, may be accepted as permitted by ASME B31.1. The
Contracting Officer shall be notified 24 hours in advance of tests, and the
tests shall be performed at the work site if practicable. Welders or
welding operators shall apply their assigned symbols near each weld they
make as a permanent record.
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1.

6 REGULATORY REQUIREMENTS

Unless otherwise required herein, plumbing work shall be in accordance with
ICC IPC.

.7 PROJECT/SITE CONDITIONS

The Contractor shall become familiar with details of the work, verify
dimensions in the field, and advise the Contracting Officer of any
discrepancy before performing any work.

.8 INSTRUCTION TO GOVERNMENT PERSONNEL

When specified in other sections, furnish the services of competent
instructors to give full instruction to the designated Government personnel
in the adjustment, operation, and maintenance, including pertinent safety
requirements, of the specified equipment or system. Instructors shall be
thoroughly familiar with all parts of the installation and shall be trained
in operating theory as well as practical operation and maintenance work.

Instruction shall be given during the first regular work week after the
equipment or system has been accepted and turned over to the Government for
regular operation. The number of man-days (8 hours per day) of instruction
furnished shall be as specified in the individual section. When more than
4 man-days of instruction are specified, use approximately half of the time
for classroom instruction. Use other time for instruction with the
equipment or System.

When significant changes or modifications in the equipment or system are
made under the terms of the contract, provide additional instruction to
acquaint the operating personnel with the changes or modifications.

.9 ACCESSIBILITY OF EQUIPMENT

Install all work so that parts requiring periodic inspection, operation,
maintenance, and repair are readily accessible. Install concealed valves,
expansion joints, controls, dampers, and equipment requlrlng access, in
locations freely accessible through access doors.

- PART 2 PRODUCTS

2

.1 MATERIALS

Materials for various services shall be in accordance with TABLES I and II.
Pipe schedules shall be selected based on service requirements. Pipe
fittings shall be compatible with the applicable pipe materials. Plastic
pipe, fittings, and solvent cement shall meet NSF 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and solvent
cement used for potable hot and cold water service shall bear the NSF seal
"NSF-PW." Polypropylene pipe and fittings shall conform to dimensional
requirements of Schedule 40, Iron Pipe size. Pipe threads (except dry
seal) shall conform to ASME B1.20.1. Grooved pipe couplings and fittings
shall be from the same manufacturer. Material or equipment containing lead
shall not be used in any potable water system. In line devices such as
water meters, building valves, check valves, meter stops, valves, fittings
and back flow preventers shall comply with PL 93-523 and NSF 61, Section 8.
End point devices such as drinking water fountains, lavatory faucets,
kitchen and bar faucets, residential ice makers, supply stops and end point
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control valves used to dispense water for drinking must meet the
requirements of NSF 61, Section 9. Hubless cast-iron soil pipe shall not
be installed underground, under concrete floor slabs, or in crawl spaces
below kitchen floors. Plastic pipe shall not be installed in air plenums.
Plastic pipe shall not be installed in a pressure piping system in
buildings greater than three stories including any basement levels.

2.1.1 Pipe Joint Materials

Grooved pipe and hubless cast-iron soil pipe shall not be used under
ground. Cast iron soil pipe and fittings shall be marked with the
collective trademark of the Cast Iron Soil Institute. Joints and gasket
materials shall conform to the following:

a. . Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWWA C606. For hubless type: CISPI 310

b. Coupling for Steel Pipe: AWWA C606.

¢. Couplings for Grooved Pipe: Ductile Iron ASTM A 536 (Grade
65-45-12) Malleable Iron ASTM A 47/A 47M, Grade 32510. Copper
ASTM A 536.

d. Flange Gaskets: Gaskets shall be made of non-asbestos material in
accordance with ASME B1l6.21. Gaskets shall be flat, 1.6 mm thick,
and contain Aramid fibers bonded with Styrene Butadiene Rubber
(SBR) or Nitro Butadiene Rubber (NBR). Gaskets shall be the full
face or self centering flat ring type. Gaskets used for
hydrocarbon service shall be bonded with NBER.

f. Brazing Material: Brazing material shall conform to AWS A5.8/A5.8M,
BCuP-5.

g. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
lead-free; have a 100 percent flushable residue; contain slightly
acidic reagents; contain potassium borides; and contain fluorides.

h. Solder Material: Solder metal shall conform to ASTM B 32.

i. Solder Flux: Flux shall be liquid form, non-corrosive, and
conform to ASTM B 813, Standard Test 1.

j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic
Pipe, ASTM D 3308.

k. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and
spigot type and hubless type): ASTM C 564.

1. Rubber Gaskets for Grooved Pipe: ASTM D 2000, maximum temperature
110 degrees C.

m. Flexible Elastomeric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

n. Bolts and Nuts for Grooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

0. Solvent Cement for Transition Joints between ABS and PVC
Nomnpressure Piping Components: ASTM D 3138.
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2.1.2

Plastic Solvent Cement for ABS Plastic Pipe: ASTM D 2235.

Plastic Solvent Cement for PVC Plastic Pipe: ASTM D 2564 and ASTM
D 2855.

Plastic Solvent Cement for CPVC Plastic Pipe: ASTM F 493.

Flanged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MSS
SP-25. Flange material shall conform to ASTM A 105/A 105M. Blind
flange material shall conform to ASTM A 516/A 516M cold service
and ASTM A 515/A 515M for hot service. Bolts shall be high

.strength or intermediate strength with material conforming to ASTM

A 193/A 193M.

Plastic Solvent Cement for Styrene Rubber Plastic Pipe: ASTM D
3122.

Miscellaneous Materials

Miscellaneous materials shall conform to the following:

a. Water Hammer Arrester: PDI WH 201. Water hammer arrester shall
be diaphram or piston type.

b. Copper, Sheet and Strip for Building Construction: ASTM B 370.

c. Asphalt Roof Cement: ASTM D 2822.

d. Hose Clamps: SAE J1508.

e. Supports for Off-The-Floor Plumbing Fixtures: ASME All2.6.1M.

f. Metallic Cleanouts: ASME All2.36.2M.

g. Plumbing Fixture Setting Compound: A preformed flexible ring seal
molded from hydrocarbon wax material. The seal material shall be
nonvolatile nonasphaltic and contain germicide and provide
watertight, gastight, odorproof and verminproof properties.

h. Coal-Tar Protective Coatings and Linings for Steel Water Pipelines:

AWWA C203.

i. Hypochlorites: AWWA B300.

j. Liquid Chlorine: AWWA B301.

k. Gauges - Pressure and Vacuum Indicating Dial Type - Elastic
Element: ASME B40.100.

1. Thermometers: ASTM E 1. Mercury shall not be used in

2.1.3

thermometers.

Pipe Insulation Material

Insulation shall be as specified in Section 15080 THERMAL INSULATION FOR

ms453
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MECHANICAL SYSTEMS.
2.1.4 Disinfection Equipment

A 240 nm ultraviolet energy disinfection system with a capacity of 9 cubic
m/hr is required to maintain potable water standards. The unit is a Severn
Trent UltraDynamics 8102-GIE-50 running on 220 volt power and with abulb
life of approximately 9000 hours. Unit will be constructed of Type 304
stainless steel chambers standard or 316L optional electropolished and
passivated. The system shall serve the interior lavatory and eyewash
station.

2.2 PIPE HANGERS, INSERTS, AND SUPPORTS

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69.

2.3 VALVES

Valves shall be provided on supplies to equipment and fixtures. Valves 65
mm and smaller shall be bronze with threaded bodies for pipe and
solder-type connections for tubing. Valves 80 mm and larger shall have
flanged iron bodies and bronze trim. Pressure ratings shall be based upon
the application. Grooved end valves may be provided if the manufacturer
certifies that the valves meet the performance requirements of applicable
MSS standard. Valves shall conform to the following standards:

Description : Standard
Butterfly Valves MSS SP-67
Cast-Iron Gate Valves, Flanged and

Threaded Ends MSS SP-70
Cast-Iron Swing Check Valves, Flanged and

Threaded Ends MSS SP-71
Ball Valves with Flanged Butt-Welding Ends

for General Service MSS SP-72
Ball Valves Threaded, Socket-Welding,

Solder Joint, Grooved and Flared Ends MSS SP-110
Cast-Iron Plug Valves, Flanged and MSS SP-78

Threaded Ends
Bronze Gate, Globe, Angle, and Check Valves MSS SP-80
Steel Valves, Socket Welding and Threaded Ends ASME B16.34

Cast-Iron Globe and Angle Valves, Flanged and MSS SP-85
Threaded Ends

Backwater Valves . ASME Al112.14.1
Vacuum Relief Valves ANSI Zz21.22 .
Water Pressure Reducing Valves ASSE 1003
Water Heater Drain Valves ASSE 1005
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Description

Trap Seal Primer Valves

Temperature and Pressure Relief Valves
for Hot Water Supply Systems

Temperature and Pressure Relief Valves

for Automatically Fired Hot
Water Boilers

2.3.1 Backwater Valves

Standard

ASSE

ANSI

ASME

1018

Z21.22

CsD-1

Safety Code No., Part CW,
Article 5§

Backwater valves shall be either separate from the floor drain or a
combination floor drain, P-trap, and backwater valve, as shown. Valves
shall have cast-iron bodies with cleanouts large enough to permit removal
of interior parts. Valves shall be of the flap type, hinged or pivoted,
disks, and seats shall be nonferrous

with revolving disks. Hinge pivots,

metal. Disks shall be slightly open in a no-flow no-backwater condition.
Cleanouts shall extend to finished floor and be fitted with threaded
countersunk plugs.

seat washer
hydrant. The R

mm male pipe thre on inlet.

2.3.4 Relief Valves‘

A

prevente£\§haié®be bradg with 2
0 mm hose ®ennection™, Faucet

ating rod shdl% be provided within a™.
ient length to® thend thréugh the wall so
ing, and the poLE

ion of the hydrant
ass or brpnze valve

: at shal e provided
‘sha y le through e face Of_the
rant shall h gs\fo mm exposed hose threaw, on spou \gnd 20

Water heaters and hot water storage tanks shall have a combination pressure

and temperature (P&T) relief valve.

The pressure r

elief element of a P&T

relief valve shall have adequate capacity to prevent excessive pressure
buildup in the system when the system is operating at the maximum rate of
heat input. The temperature element of a P&T relief valve shall have a
relieving capacity which is at least equal to the total input of the
heaters when operating at their maximum capacity.
rated according to ANSI Z21.22. Relief valves for systems where the
maximum rate of heat input is less than 59 kW shall have 20 mm minimum
inlets, and 20 mm outlets. Relief valves for systems where the maximum
rate of heat input is greater than 59 kW shall have 25 mm minimum inlets,
and 25 mm outlets. The discharge pipe from the relief valve shall be the

size of the valve outlet.
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degrees C of any settlng
2.4 FIXTURES

Fixtures shall be water conservation type, in accordance with ICC IPC.
Fixtures for use by the physically handicapped shall be in accordance with
ICC Al17.1. Vitreous china, nonabsorbent, hard-burned, and vitrified
throughout the body shall be provided. Porcelain enameled ware shall have
specially selected, clear white, acid-resisting enamel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks,
crazes, blisters, thin spots, or other flaws. Fixtures shall be equipped
with appurtenances such as traps, faucets, stop valves, and drain fittings.
Each fixture and piece of equipment requiring connections to the drainage
system, except grease interceptors, shall be equipped with a trap. Brass
expansion or toggle bolts capped with acorn nuts shall be provided for
supports, and polished chromium-plated pipe, valves, and fittings shall be
provided where exposed to view. Fixtures with the supply discharge below
the rim shall be equipped with backflow preventers. Internal parts of
flush and/or flushometer valves, shower mixing valves, shower head face
plates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and
overflow tees and shoes of bathtub waste drains shall be copper alloy with
all visable surfaces chrome plated. Plastic in contact with hot water
shall be suitable for 82 degrees C water temperature.

-

2.4.2 Flush Tank Water Closets

ASME Al112.19.2M, white vitreous china, siphon jet, round bowl, pressure
assisted, floor-mounted, floor outlet. Top of toilet seat height above
floor shall be 356 to 381 mm, except 432 to 483 mm for wheelchair water
closets. Nonfloat swing type flush tank valves are not acceptable.
Provide wax bowl ring including plastic sleeve. Water flushing volume of
the water closet shall not exceed 6.1 liters per flush. Provide white
solid plastic round closed-front seat with cover and self-sustaining check
hinge.

ferk MUY Lavatories™

(/;Mﬁ’ZI%j/ii/gﬂf’ﬁﬁlted:ii5gﬂdQ”Z%iziyaéf;gaggg,bQGE’tXEi,,m{’:ﬁpmw”’
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dimensions of 483 mm, wide by 432 mm front to rear, with supply openings
for use with top mounted centerset faucets, and openings for concealed arm
carrier installation. Provide ASME Al12.6.1M concealed chair carriers with
vertical steel pipe supports and concealed arms for the lavatory. Mount
lavatory with the front rim 864 mm above floor and with 737 mm minimum
clearance from bottom of the front rim to floor. Provide top mounted
washerless centerset lavatory faucets.

Provide top-mounted solenoid-activated lavatory faucets including
electrical-operated light-beam-sensor to energize the solenoid.

2.4.4 Service Sinks

ASME Al112.19.2M, white vitreous china with integral back and wall hanger
supports, minimum dimensions of 559 mm wide by 508 mm front to rear, with
two supply openings in 254 mm high back. Provide floor supported wall
outlet cast iron P-trap and stainless steel rim guards as recommended by
service sink manufacturer. Provide back mounted washerless service sink
faucets with vacuum breaker and 19 mm external hose threads.

2.5 BACKFLOW PREVENTERS

Backflow preventers shall be approved and listed by the Foundation For
Cross-Connection Control & Hydraulic Research. Reduced pressure principle
assemblies, double check valve assemblies, atmospheric (nonpressure) type
vacuum breakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR Manual. Backflow preventers
with intermediate atmospheric vent shall conform to ASSE 1012. Reduced
pressure principle backflow preventers shall conform to ASSE 1013. Hose
connection vacuum breakers shall conform to ASSE 1011. Pipe applied
atmospheric type vacuum breakers shall conform to ASSE 1001. Pressure
vacuum breaker assembly shall conform to ASSE 1020. Air gaps in plumbing
systems shall conform to ASME All2.1.2.

2.6 DRAINS
2.6.1 Floor Drains

Floor drains shall be cast iron except where metallic waterproofing
membrane is installed. Drains shall be of double drainage pattern for
embedding in the floor construction. The seepage pan shall have weep holes
or channels for drainage to the drainpipe. The strainer shall be
adjustable to floor thickness. A clamping device for attaching flashing or
waterproofing membrane to the seepage pan without damaging the flashing or
waterproofing membrane shall be provided when required. Drains shall be
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provided with threaded connection. Between the drain outlet and waste
pipe, a neoprene rubber gasket conforming to ASTM C 564 may be installed,
provided that the drain is specifically designed for the rubber gasket
compression type joint. Floor drains shall conform to ASME All2.6.3.
Provide drain with trap primer connection, trap primer, and connection
piping. Primer shall meet ASSE 1018.

2.6.1.1 Drains and Backwater Valves

Drains and backwater valves installed in connection with waterproofed
floors or shower pans shall be equipped with bolted-type device to securely
clamp flashing.

2

P1t Drains

o’ e traps, unless oth igse indicated.

.7 TRAPS

Unless otherwise specified, traps shall be plastic per ASTM F 409 or
copper-alloy adjustable tube type with slip joint inlet and swivel. Traps
shall be without a cleanout. Tubes shall be copper alloy with walls not
less than 0.813 mm thick within commercial tolerances, except on the
outside of bends where the thickness may be reduced slightly in manufacture
by usual commercial methods. Inlets shall have rubber washer and copper
alloy nuts for slip joints above the discharge level. Swivel joints shall
be below the discharge level and shall be of metal-to-metal or
metal-to-plastic type as required for the application. Nuts shall have
flats for wrench grip. Outlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
solder-joint connections. The depth of the water seal shall be not less
than 50 mm. The interior diameter shall be not more than 3.2 mm over or
under the nominal size, and interior surfaces shall be reasonably smooth
throughout. A copper alloy "P" trap assembly consisting of an adjustable
"P" trap and threaded trap wall nipple with cast brass wall flange shall be
provided for lavatories. The assembly shall be a standard manufactured
unit and may have a rubber-gasketed swivel joint.

.8 WATER HEATERS

Water heater types and capacities shall be as indicated. Each water heater
shall have replaceable anodes. Each primary water heater shall have
controls with an adjustable range that includes 32 to 71 degrees C. Hot
water systems utilizing recirculation systems shall be tied into building
off-hour controls. The thermal efficiencies and standby heat losses shall
conform to TABLE III for each type of water heater specified. The only
exception is that storage water heaters and hot water storage tanks having
more than 2000 liters storage capacity need not meet the standard loss
requirement if the tank surface area is insulated to R-12.5 and if a
standing light is not used. Plastic materials polyetherimide (PEI) and
polyethersulfone (PES) are forbidden to be used for vent piping of
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2

2

2

combustion gases. A factory pre-charged expansion tank shall be installed
on the cold water supply to each water heater. Expansion tanks shall be
specifically designed for use on potable water systems and shall be rated
for 93 degrees C water temperature and 1034 kPa working pressure. The
expansion tank size and acceptance volume shall be as indicated.

.8.1 Automatic Storage Type

Heaters shall be complete with control system, temperature gauge, and
pressure gauge, and shall have ASME rated combination pressure and
temperature relief valve.

.8.1.1 Gas-Fired Type

Gas-fired water heaters shall conform to ANSI Z21.10.1 when input is 22 KW
or less or ANSI Z21.10.3 for heaters with input greater than 22 KW. A
phenolic resin coating shall be provided. Unit shall be suitable for LP
gas. Provide conversion kit to Government to convert unit from LP gas to
natural gas.

.9 HOT-WATER STORAGE TANKS

Hot-water storage tanks shall be constructed by one manufacturer, ASME
stamped for the working pressure, and shall have the National Board (ASME)
registration. The tank shall be cement-lined or glass-lined steel type in
accordance with AWWA D100. The heat loss shall conform to TABLE III as
determined by the requirements of ASHRAE 90.1. Each tank shall be equipped
with a thermometer, conforming to ASTM E 1, Type I, Class 3, Range C, style
and form as required for the installation, and with 175 mm scale.
Thermometer shall have a separable socket suitable for a 20 mm tapped
opening. Tanks shall be equipped with a pressure gauge 155 mm minimum
diameter face. Insulation shall be as specified in Section 15080 THERMAL
INSULATION FOR MECHANICAL SYSTEMS. Storage tank capacity shall be as shown.

.10 PUMPS

pump shall
Ea
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2.10.2 Flexible Connectors

Flexible connectors shall be provided at the suction and discharge of each
pump that is 1 hp or larger. Connectors shall be constructed of neoprene,
rubber, or braided bronze, with Class 150 standard flanges. ‘Flexible
connectors shall be line size and suitable for the pressure and temperature
of the intended service.

2.10.3  Sewage Pumps

Provide single type duplex type with automatic controls to alternate the
operation from one pump to the other pump and to start the second pump in
the event the first pump cannot handle the incoming flow. Provide high
water alarm and check valve.

2.12 ELECTRICAL WORK

Provide electrical motor driven equipment specified complete with motors,
motor starters, and controls as specified herein and in Section 16402
INTERIOR DISTRIBUTION SYSTEM. Provide internal wiring for components of
packaged equipment as an integral part of the equipment. Unless otherwise
indicated, provide single-phase, fractional-horsepower alternating-current
motors, including motors that are part of a system, corresponding to the
applications in accordance with NEMA MG 11. Provide motors in accordance
with NEMA MG 1 and of sufficient size to drive the load at the specified
capacity without exceeding the nameplate rating of the motor.

Motors shall be rated for continuous duty with the enclosure specified.
Motor duty requirements shall allow for maximum frequency start-stop
operation and minimum encountered interval between start and stop. Motor
torque shall be capable of accelerating the connected load within 20
seconds with 80 percent of the rated voltage maintained at motor terminals
during one starting period. Motor bearings shall be fitted with grease
supply fittings and grease relief to outside of the enclosure.

Controllers and contactors shall have auxiliary contacts for use with the
controls provided. Manual or automatic control and protective or signal
devices required for the operation specified and any control wiring
required for controls and devices specified, but not shown, shall be
provided. For packaged equipment, the manufacturer shall provide
controllers, including the required monitors and timed restart.

Power wiring and conduit for field installed equipment shall be provided

under and conform to the requirements of Section 16402 INTERIOR
DISTRIBUTION SYSTEM.
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2.13 MISCELLANEOUS PIPING ITEMS

2B CONEOT, Plates

2.13.2 Pipe Sleeves

Provide where piping passes entirely through walls, ceilings, roofs, and
floors. Secure sleeves in position and location during construction.
Provide sleeves of sufficient length to pass through entire thickness of
walls, ceilings, roofs, and floors. Provide 25 mm minimum clearance
between exterior of piping or pipe insulation, and interior of sleeve or
core-drilled hole. Firmly pack space with mineral wool insulation. Seal
space at both ends of sleeve or core-drilled hole with plastic waterproof
cement which will dry to a firm but pliable mass, or provide a mechanically
adjustable segmented elastomeric seal. In fire walls and fire floors, seal
both ends of sleeves or core-drilled holes with UL listed fill, void, or
cavity material.

2.13.2.1 Sleeves in Masonry and Concrete

Provide steel pipe sleeves or schedule 40 PVC plastic pipe sleeves.
Sleeves are not required where drain, waste, and vent (DWV) piping passes
through concrete floor slabs located on grade. Core drilling of masonry
and concrete may be provided in lieu of pipe sleeves when cavities in the
core-drilled hole are completely grouted smooth.

2.13.3 Sleeves Not in Masonry and Concrete
Provide 26 gage galvanized steel sheet or PVC plastic pipe sleeves.
2.13.4 Pipe Hangers (Supports)

Provide MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support
rods, except as specified or indicated otherwise. Attach to steel joists
with Type 19 or 23 clamps and retaining straps. Attach to Steel W or S
beams with Type 21, 28, 29, or 30 clamps. Attach to steel angles and
vertical web steel channels with Type 20 clamp with beam clamp channel
adapter. Attach to horizontal web steel channel and wood with drilled hole
on centerline and double nut and washer. Attach to concrete with Type 18
insert or drilled expansion anchor. Provide Type 40 insulation protection
shield for insulated piping.

2.13.5 Nameplates

Provide 3.2 mm thick melamine laminated plastic nameplates, black matte
finish with white center core, for equipment, gages, thermometers, and
valves; valves in supplies to faucets will not require nameplates.
Accurately align lettering and engrave minimum of 6.4 mm high normal block
lettering into the white core. Minimum size of nameplates shall be 25 by
63 mm. Key nameplates to a chart and schedule for each system. Frame
charts and schedules under glass and place where directed near each system.
Furnish two copies of each chart and schedule.
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PART 3 EXECUTION

3

.1 GENERAL INSTALLATION REQUIREMENTS

Piping located in air plenums shall conform to NFPA 90A requirements.
Plastic pipe shall not be installed in air plenums. Piping located in
shafts that constitute air ducts or that enclose air ducts shall be
noncombustible in accordance with NFPA 90A. Installation of plastic pipe
where in compliance with NFPA may be installed in accordance with PPFA-01.
The plumbing system shall be installed complete with necessary fixtures,
fittings, traps, valves, and accessories. Water and drainage piping shall
be extended 1.5 m outside the building, unless otherwise indicated. A gate

" valve, full port ball valve, ball valve and drain shall be installed on the

water service line inside the building approximately 150 mm above the floor
from point of entry. Piping shall be connected to the exterior service
lines or capped or plugged if the exterior service is not in place. Sewer
and water pipes shall be laid in separate trenches, except when otherwise
shown. Exterior underground utilities shall be at least 300 mm below the
finish grade or as indicated on the drawings. If trenches are closed or
the pipes are otherwise covered before being connected to the service
lines, the location of the end of each plumbing utility shall be marked
with a stake or other acceptable means. Valves shall be installed with
control no lower than the valve body.

.1.1 Water Pipe, Fittings, and Connections

.1.1.1 Utilities

The piping shall be extended to fixtures, outlets, and equipment. The
hot-water and cold-water piping system shall be arranged and installed to
permit draining. The supply line to each item of equipment or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shutoff valve to enable
isolation of the item for repair and maintenance without interfering with
operation of other equipment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent movement.

.1.1.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Damage to building, piping, wiring, or
equipment as a result of cutting shall be repaired by mechanics skilled in
the trade involved.

.1.1.3 Protection of Fixtures, Materials, and Equipment

Pipe openings shall be closed with caps or plugs during installation.
Fixtures and equipment shall be tightly covered and protected against dirt,
water, chemicals, and mechanical injury. Upon completion of the work, the
fixtures, materials, and equipment shall be thoroughly cleaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating
equipment.

.1.1.4 Mains, Branches, and Runouts

Piping shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing.. Structural portions of the
building shall not be weakened. Aboveground piping shall run parallel with
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the lines of the building, unless otherwise indicated. Branch pipes. from
service lines may be taken from top, bottom, or side of main, using
crossover fittings required by structural or installation conditions.
Supply pipes, valves, and fittings shall be kept a sufficient distance from
other work and other services to permit not less than 12 mm between
finished covering on the different services. Bare and insulated water
lines shall not bear directly against building structural elements so as to
transmit sound to the structure or to prevent flexible movement of the
lines. Water pipe shall not be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permitted except for
use in situations in which standard factory fabricated components are
furnished to accommodate specific accepted installation practice. Change
in direction shall be made with fittings, except that bending of ‘pipe 100
mm and smaller will be permitted, provided a pipe bender is used and wide
sweep bends are formed. The center-line radius of bends shall be not less
than six diameters of the pipe. Bent pipe showing kinks, wrinkles,
flattening, or other malformations will not be acceptable.

3.1.1.5 Pipe Drains

Pipe drains indicated shall consist of 20 mm hose bibb with renewable seat
and ball valve ahead of hose bibb. At other low points, 20 mm brass plugs
or caps shall be provided. Disconnection of the supply piping at the
fixture is an acceptable drain.

3.1.1.6 Expansion and Contraction of Piping

Allowance shall be made throughout for expansion and contraction of water
pipe. Each hot-water and hot-water circulation riser shall have expansion
loops or other provisions such as offsets, changes in direction, etc.,
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to loops. Branch
connections from risers shall be made with ample swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 15 m in length shall be anchored to the wall or the supporting
construction about midway on the run to force expansion, evenly divided,
toward the ends. Sufficient flexibility shall be provided on branch
runouts from mains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or more turns in
the line so that piping will spring enough to allow for expansion without
straining. If mechanical grooved pipe coupling systems are provided, the
deviation from design requirements for expansion and contraction may be
allowed pending approval of Contracting Officer.

rust Restraint
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by coating with bituminous paint, shall be used to anchor vertical down
bends into gravity thrust blocks.

3.1.1.8 Commercial-Type Water Hammer Arresters

Commercial-type water hammer arresters shall be provided on hot- and
cold-water supplies and shall be located as generally indicated, with
precise location and sizing to be in accordance with PDI WH 201. Water

" hammer arresters, where concealed, shall be accessible by means of access
doors or removable panels. Commercial-type water hammer arresters shall
conform to ASSE 1010. Vertical capped pipe columns will not be permitted.

3.1.2 Joints

Installation of pipe and fittings shall be made in accordance with the
manufacturer's recommendations. Mitering of joints for elbows and notching
of straight runs of pipe for tees will not be permitted. Joints shall be
made up with fittings of compatible material and made for the specific’
purpose intended.

3.1.2.1 Threaded

Threaded joints shall have American Standard taper pipe threads conforming
to ASME B1.20.1. Only male pipe threads shall be coated with graphite or
with an approved graphite compound, or with an inert filler and oil, or
shall have a polytetrafluoroethylene tape applied.

3.1.2.2 Mechanical Couplings

Grooved mechanical joints shall be prepared according to the coupling
manufacturer's instructions. Pipe and groove dimensions shall comply with
the tolerances specified by the coupling manufacturer. The diameter of
grooves made in the field shall be measured using a "go/no-go" gauge,
vernier or dial caliper, or narrow-land micrometer. Groove width and
dimension of groove from end of the pipe shall be measured and recorded for
each change in grooving tool setup to verify compliance with coupling
manufacturer's tolerances. Grooved joints shall not be used in concealed
locations, such as behind solid walls or ceilings, unless an access panel
is shown on the drawings for servicing or adjusting the joint.

3.1.2.3 Unions and Flanges

Unions, flanges and mechanical couplings shall not be concealed in walls,
ceilings, or partitions. Unions shall be used on pipe sizes 65 mm and
smaller; flanges shall be used on pipe sizes 80 mm and larger.

3.1.2.4 Cast Iron Soil, Waste and Vent Pipe

Bell and spigot compression and hubless gasketed clamp joints for soil,
waste and vent piping shall be installed per the manufacturer's
recommendations.

3.1.2.5 Copper Tube and Pipe

a. Brazed. Brazed joints shall be made in conformance with AWS B2.2,
MSS SP-73, and CDA A4015 with flux and are acceptable for all pipe
sizes. Copper to copper joints shall include the use of
copper-phosphorus or copper-phosphorus-silver brazing metal
without flux. Brazing of dissimilar metals (copper to bronze or
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brass) shall include the use of flux with either a
copper-phosphorus, copper-phosphorus-silver or a silver brazing
filler metal.

b. Soldered. Soldered joints shall be made with flux and are only
acceptable for piping 50 mm and smaller. Soldered joints shall
conform to ASME B31.5 and CDA A4015. Soldered joints shall not be
used in compressed air piping between the air comppressor and the
receiver.

c. Copper Tube Extracted Joint. Mechanically extracted joints shall
be made in accordance with ICC IPC.

3.1.2.6 Other Joint Methods
3.1.3 Dissimilar Pipe Materials

Connections between ferrous and non-ferrous copper water pipe shall be made
with dielectric unions or flange waterways. Dielectric waterways shall
have temperature and pressure rating equal to or greater than that
specified for the connecting piping. Waterways shall have metal
connections on both ends suited to match connecting piping. Dielectric
waterways shall be internally lined with an insulator specifically designed
to prevent current flow between dissimilar metals. Dielectric flanges
shall meet the performance requirements described herein for dielectric
waterways. Connecting joints between plastic and metallic pipe shall be
made with transition fitting for the specific purpose.

3.1.4 Corrosion Protection for Buried Pipe and Fittings

Ductile iron, cast iron, and steel pipe, fittings, and joints shall have a
protective coating. Coatings shall be selected, applied, and inspected in
accordance with NACE RP0169 and as otherwise specified. The pipe shall be
cleaned and the coating system applied prior to pipe tightness testing.
Joints and fittings shall be cleaned and the coating system applied after
pipe tightness testing. For tape coating systems, the tape shall conform
to AWWA C203 and shall be applied with a 50 percent overlap. Primer
utilized with tape type coating systems shall be as recommended by the tape
manufacturer. i

3.1.5 Pipe Sleeves and Flashing

Pipe sleeves shall be furnished and set in their proper and permanent
location.

3.1.5.1 Sleeve Requirements

Pipes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the time of
construction. Sleeves are not required for supply, drainage, waste and
vent pipe passing through concrete slab on grade, except where penetrating
a membrane waterproof floor. A modular mechanical type sealing assembly
may be installed in lieu of a waterproofing clamping flange and caulking
and sealing of annular space between pipe and sleeve. The seals shall
consist of interlocking synthetic rubber links shaped to continuously fill
the annular space between the pipe and sleeve using galvanized steel bolts,
nuts, and pressure plates. The links shall be loosely assembled with bolts
to form a continuous rubber belt around the pipe with a pressure plate
under each bolt head and each nut. After the seal assembly is properly
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positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elements to expand and provide a watertight seal between the pipe
and the sleeve. Each seal assembly shall be sized as recommended by the
manufacturer to fit the pipe and sleeve involved. Sleeves shall not be
installed in structural members, except where indicated or approved.
Rectangular and square openings shall be as detailed. Each sleeve shall
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circumstances. Pipe sleeves passing
through floors in wet areas such as mechanical equipment rooms, lavatories,
kitchens, and other plumbing fixture areas shall extend a minimum of 100 mm
above the finished floor. Unless otherwise indicated, sleeves shall be of
a size to provide a minimum of 6 mm clearance between bare pipe or
insulation and inside of sleeve or between insulation and inside of sleeve.
Sleeves in bearing walls and concrete slab on grade floors shall be steel
pipe or cast-iron pipe. Sleeves in nonbearing walls or ceilings may be
steel pipe, cast-iron pipe, galvanized sheet metal with lock-type
longitudinal seam, or plastic. Except as otherwise specified, the annular
space between pipe and sleeve, or between jacket over insulation and
sleeve, shall be sealed as indicated with sealants conforming to ASTM C 920
and with a primer, backstop material and surface preparation as specified
in Section 07920 JOINT SEALANTS. The annular space between pipe and
sleeve, between bare insulation and sleeve or between jacket over
insulation and sleeve shall not be sealed for interior walls which are not
designated as fire rated. Sleeves through below-grade walls in contact
with earth shall be recessed 12 mm from wall surfaces on both sides.
Annular space between pipe and sleeve shall be filled with backing material
and sealants in the joint between the pipe and masonry wall as specified
above. Sealant selected for the earth side of the wall shall be compatible
with dampproofing/waterproofing materials that are to be applied over the
joint sealant. Pipe sleeves in fire-rated walls shall conform to the
requirements in Section 07840 FIRESTOPPING.

3.1.5.2 Flashing Requirements

Pipes passing through roof shall be installed through a 4.9 kg per square
meter copper flashing, each within an integral skirt or flange. Flashing
shall be suitably formed, and the skirt or flange shall extend not less
than 200 mm from the pipe and shall be set over the roof or floor membrane
in a solid coating of bituminous cement. The flashing shall extend up the
pipe a minimum of 250 mm. For cleanouts, the flashing shall be turned down
into the hub and caulked after placing the ferrule. Pipes passing through
pitched roofs shall be flashed, using lead or copper flashing, with an
adjustable integral flange of adequate size to extend not less than 200 mm
from the pipe in all directions and lapped into the roofing to provide a
watertight seal. The annular space between the flashing and the bare pipe
or between the flashing and the metal-jacket-covered insulation shall be
sealed as indicated. Flashing for dry wvents shall be turned down into the
pipe to form a waterproof joint. Pipes, up to and including 250 mm in
diameter, passing through roof or floor waterproofing membrane may be
installed through a cast-iron sleeve with caulking recess, anchor lugs,
flashing-clamp device, and pressure ring with brass bolts. Flashing shield
shall be fitted into the sleeve clamping device. Pipes passing through
wall waterproofing membrane shall be sleeved as described above. A
waterproofing clamping flange shall be installed.

3.1.5.3 Waterproofing

Waterproofing at floor-mounted water closets shall be accomplished by
forming a flashing guard from soft-tempered sheet copper. The center of
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the sheet shall be perforated and turned down approximately 40 mm to fit
between the outside diameter of the drainpipe and the inside diameter of
the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be embedded in sealant to a depth of approximately 40
mm; then the sealant shall be finished off flush to floor level between the
flashing guard and drainpipe. The flashing guard of sheet copper shall
extend not less than 200 mm from the drainpipe and shall be lapped between
the floor membrane in a solid coating of bituminous cement. If cast-iron
water closet floor flanges are used, the space between the pipe sleeve and
drainpipe shall be sealed with sealant and the flashing guard shall be
upturned approximately 40 mm to fit the outside diameter of the drainpipe
and the inside diameter of the water closet floor flange. The upturned
portion of the sheet fitted into the floor flange shall be sealed.

3.1.5.4 Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caulking and
sealing the annular space between the pipe and flashing or
metal-jacket-covered insulation and flashing, counterflashing may be
accomplished by utilizing the following:

a. A standard roof coupling for threaded pipe up to 150 mm in
diameter.

b. A tack-welded or banded-metal rain shield around the pipe.
3.1.5.5 Pipe Penetrations of Slab on Grade Floors

Where pipes, fixture drains, floor drains, cleanouts or similar items
penetrate slab on grade floors, except at penetrations of floors with
waterproofing membrane as specified in paragraphs Flashing Requirements and
Waterproofing, a groove 6 to 13 mm wide by 6 to 10 mm deep shall be formed
around the pipe, fitting or drain. The groove shall be filled with a
sealant as specified in Section 07920 JOINT SEALANTS.

3.1.5.6 Pipe Penetrations

Provide sealants for all pipe penetrations. All pipe penetrations shall be
sealed to prevent infiltration of air, insects, and vermin.

3.1.6 Fire Seal

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase
walls or floors above grade, a fire seal shall be provided as specified in
Section 07840 FIRESTOPPING.

3.1.7 Supports
3.1.7.1 General

Hangers used to support piping 50 mm and larger shall be fabricated to
permit adequate adjustment after erection while still supporting the load.
Pipe guides and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion movement, and to prevent buckling,
swaying, and undue strain. Piping subjected to vertical movement when
operating temperatures exceed ambient temperatures shall be supported by
variable spring hangers and supports or by constant support hangers. In
the support of multiple pipe runs on a common base member, a clip or clamp
shall be used where each pipe crosses the base support member. Spacing of
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the base support members shall not exceed the hanger and support spacing
required for an individual pipe in the multiple pipe run. Threaded
sections of rods shall not be formed or bent.

3.1.7.2 Pipe Supports and Structural Bracing, Seismic Requirements

Piping and attached valves shall be supported and braced to resist seismic
loads as specified in Sections 13080 SEISMIC PROTECTION FOR MISCELLANEOUS
EQUIPMENT and 15070 SEISMIC PROTECTION FOR MECHANICAL EQUIPMENT and as
shown. Structural steel required for reinforcement to properly support
piping, headers, and equipment, but not shown, shall be provided. Material
ugeéd for supports shall be as gpecified in Section 05500 METAL FABRICATIONS.

3.1.7.3 Pipe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conform to MSS
SP-58 and MSS SP-69, except as modified herein.

a. Types 5, 12, and 26 shall not be used.
b. Type 3 shall not be used on insulated pipe.

c. Type 18 inserts shall be secured to concrete forms before concrete
is placed. Continuous inserts which allow more adjustment may be
used if they otherwise meet the requirements for type 18 inserts.

d. Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and shall
have both locknuts and retaining devices furnished by the
manufacturer. Field-fabricated C-clamp bodies or retaining
devices are not acceptable.

e. Type 20 attachments used on angles and channels shall be furnished
with an added malleable-iron heel plate or adapter.

f. Type 24 may be used only on trapeze hanger systems or on
fabricated frames.

g. Type 39 saddles shall be used on insulated pipe 100 mm and larger
when the temperature of the medium is 15 degrees C or higher.
Type 39 saddles shall be welded to the pipe.

h. Type 40 shields shall:
(1) Be used on insulated pipe less than 100 mm.

(2) Be used on insulated pipe 100 mm and larger when the
temperature of the medium is 15 degrees C or less.

(3) Have a high density insert for all pipe sizes. High density
inserts shall have a density of 128 kg per cubic meter or greater.

i. Horizontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 300 mm from the pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 1.5 m apart at valves.

Operating temperatures in determining hanger spacing for PVC or
CPVC pipe shall be 49 degrees C for PVC and 82 degrees C for CPVC.
Horizontal pipe runs shall include allowances for expansion and

contraction.
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j. Vertical pipe shall be supported at each floor, except at
slab-on-grade, at intervals of not more than 4.5 m nor more than 2
m from end of risers, and at vent terminations. Vertical pipe
risers shall include allowances for expansion and contraction.

k. Type 35 guides using steel, reinforced polytetrafluoroethylene
(PTFE) or graphite slides shall be provided to allow longitudinal
pipe movement. Slide materials shall be suitable for the system
operating temperatures, atmospheric conditions, and bearing loads
encountered. Lateral restraints shall be provided as needed.

' Where steel slides do not require provisions for lateral restraint
the following may be used:

(1) On pipe 100 mm and larger when the temperature of the medium
is 15 degrees C or higher, a Type 39 saddle, welded to the pipe,
may freely rest on a steel plate. .

(2) On pipe less than 100 mm a Type 40 shield, attached to the
pipe or insulation, may freely rest on a steel plate.

(3) On pipe 100 mm and larger carrying medium less that 15
degrees C a Type 40 shield, attached to the pipe or insulation,
may freely rest on a steel plate.

1. Pipe hangers on horizontal insulated pipe shall be the size of the
outside diameter of the insulation. The insulation shall be
continuous through the hanger on all pipe sizes and applications.

m. Where there are high system temperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,
welded to the guide structure and strapped securely to the pipe.
The pipe shall be separated from the slide material by at least
100 mm or by an amount adequate for the insulation, whichever is
greater.

n. Hangers and supports for plastic pipe shall not compress, distort,
cut or abrade the piping, and shall allow free movement of pipe
except where otherwise required in the control of
expansion/contraction.

3.1.7.4 Structural Attachmentg

Attachment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to metal decking. Supports shall not be attached to
the underside of concrete filled floor or concrete roof decks unless
approved by the Contracting Officer. Masonry anchors for overhead
applications shall be constructed of ferrous materials only.

3.1.8 Welded Installation

Plumbing pipe weldments shall be as indicated. Changes in direction of
piping shall be made with welding fittings only; mitering or notching pipe
to form elbows and tees or other similar type construction will not be
permitted. Branch connection may be made with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for improvement of flow where attached to the run, and reinforced
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against external strains. Beveling, alignment, heat treatment, and
inspection of weld shall conform to ASME B31.1. Weld defects shall be
‘removed and repairs made to the weld, or the weld joints shall be entirely
removed and rewelded. After filler metal has been removed from its
original package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
have been wetted or that have lost any of their coating shall not be used.

3.1.9 Pipe Cleanouts

Pipe cleanouts shall be the same size as the pipe except that cleanout
plugs larger than 100 mm will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a long-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy
cast-brass or cast-iron ferrule with countersunk cast-brass head screw plug
shall be caulked into the hub of the fitting and shall be flush with the
floor. Cleanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast-brass screw plugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the same size as the pipe up to and including 100 mm. Cleanout tee
branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspouts, on each .connection to building
storm drain where interior downspouts are indicated, and on each building
drain outside the building. Cleanout tee branches may be omitted on stacks
in single story buildings with slab-on-grade construction or where less
than 450 mm of crawl space is provided under the floor. Cleanouts on pipe
concealed in partitions shall be provided with chromium plated bronze,
nickel bronze, nickel brass or stainless steel flush type access cover
plates. Round access covers shall be provided and secured to plugs with
securing screw. Square access covers may be provided with matching frames,
anchoring lugs and cover screws. Cleanouts in finished walls shall have
access covers and frames installed flush with the finished wall. Cleanouts
installed in finished floors subject to foot traffic shall be provided with
a chrome-plated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frame and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. Where
cleanouts are provided with adjustable heads, the heads shall be cast iron.

3.2 WATER HEATERS AND HOT WATER STORAGE TANKS
3.2.1 Relief Valves

No valves shall be installed between a relief valve and its water heater or
storage tank. The P&T relief valve shall be installed where the valve
actuator comes in contact with the hottest water in the heater. Whenever
possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherwise, the P&T valve shall be installed in the
hot-wdter outlet piping. A vacuum relief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
mounted above and within 150 mm above the top of the tank or water heater.

3.2.2 - Installation of Gas- and Oil-Fired Water Heater

Installation shall conform to NFPA 54 for gas fired and NFPA 31 for oil
fired. Storage water heaters that are not equipped with integral heat
traps and having vertical pipe risers shall be installed with heat traps
directly on both the inlet and outlet. Circulating systems need not have
heat traps installed. An acceptable heat trap may be a piping arrangement
such as elbows connected so that the inlet and outlet piping make
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vertically upward runs of not less than 600 mm just before turning
downward or directly horizontal into the water heater's inlet and outlet
fittings. Commercially available heat traps, specifically designed by the
manufacturer for the purpose of effectively restricting the natural
tendency of hot water to rise through vertical inlet and outlet piping
during standby periods may also be approved. A phenolic resin coating
shall be provided.

3.2.3 Connections to Water Heaters

Connections of metallic pipe to water heaters shall be made with dielectric
unions or flanges.

water supply

shut-o valve
recom ded

Polished chromium-plated pipe, valves, and fittings shall be provided where
exposed to view. Angle stops, straight stops, stops integral with the
faucets, or concealed type of lock-shield, and loose-key pattern stops for
supplies with threaded, sweat or solvent weld inlets shall be furnished and
installed with fixtures. Where connections between copper tubing and
faucets are made by rubber compression fittings, a beading tool shall be
used to mechanically deform the tubing above the compression fitting.
Exposed traps and supply pipes for fixtures and equipment shall be
connected to the rough piping systems at the wall, unless otherwise
specified under the item. Floor and wall escutcheons shall be as
specified. Drain lines and hot water lines of fixtures for handicapped
personnel shall be insulated and do not require polished chrome finish.
Plumbing fixtures and accessories shall be installed within the space shown.

3.3 FIXTURES AND FIXTURE TRIMMINGS

3.3.1 Fixture Connections

Where space limitations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connections between earthenware fixtures and flanges on soil pipe shall be
made gastight and watertight with a closet-setting compound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permitted. Fixtures with outlet flanges shall be set the proper distance
from floor or wall to make a first-class joint with the closet-setting
compound or gasket and fixture used.

3.3.2 Height of Fixture Rims Above Floor
Lavatories shall be mounted with rim 775 mm above finished floor.
Wall-hung drinking fountains and water coolers shall be installed with rim
1020 mm above floor. Wall-hung service sinks shall be mounted with rim 700
mm above the floor. Installation of fixtures for use by the physically
handicapped shall be in accordance with ICC A117.1.

3.3.3 Fixture Supports
Fixture supports for off-the-floor lavatories, urinals, water closets, and

other fixtures of similar size, design, and use, shall be of the
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chair-carrier type. The carrier shall provide the necessary means of
mounting the fixture, with a foot or feet to anchor the assembly to the
floor slab. Adjustability shall be provided to locate the fixture at the
desired height and in proper relation to the wall. Support plates, in lieu
of chair carrier, shall be fastened to the wall structure only where it is
not possible to anchor a floor-mounted chair carrier to the floor slab.

3.3.3.1 Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab. Where a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be imbedded in
the masonry wall.

3.3.3.2 Support for Concrete-Masonry Wall Construction

Chair carrier shall be anchored to floor slab. Where a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the concrete wall using through bolts and a back-up plate.

3.3.3.3 Support for Steel Stud Frame Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangular steel tube upright. Wall plates, in lieu of
floor-anchored chair carriers, shall be used only if adjoining steel
partition studs are suitably reinforced to support a wall plate bolted to
these studs.

3.3.3.4 Support for Wood Stud Construction

Where floor is a concrete slab, a floor-anchored chair carrier shall be
used. Where entire construction is wood, wood crosspieces shall be
installed. Fixture hanger plates, supports, brackets, or mounting lugs
shall be fastened with not less than No. 10 wood screws, 6 mm thick minimum
steel hanger, or toggle bolts with nut. The wood crosspieces shall extend
the full width of the fixture and shall be securely supported.

”
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3.3.4 Backflow Prevention Devices

Plumbing fixtures, equipment, and pipe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
water. Backflow preventers shall be installed where indicated and in
accordance with ICC IPC at all other locations necessary to preclude a
cross-connect or interconnect between a potable water supply and any
nonpotable substance. In addition backflow preventers shall be installed
at all locations where the potable water outlet is below the flood level of
the equipment, or where the potable water outlet will be located below the
level of the nonpotable substance. Backflow preventers shall be located so
that no part of the device will be submerged. Backflow preventers shall be
of sufficient size to allow unrestricted flow of water to the equipment,
and preclude the backflow of any nonpotable substance into the potable
water system. Bypass piping shall not be provided around backflow
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preventers. Access shall be provided for maintenance and testing. Each
device shall be a standard commercial unit.

3.3.5 Access Panels

Access panels shall be provided for concealed valves and controls, or any
item requiring inspection or maintenance. Access panels shall be of
sufficient size and located so that the concealed items may be serviced,
maintained, or replaced. Access panels shall be as specified in Section
05500 MISCELLANEOUS METAL.

3.3.6 Traps

Each trap shall be placed as near the fixture as possible, and no fixture
shall be double-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drainage pattern, or brass-tube type. Traps installed on plastic
pipe may be plastic conforming to ASTM D 3311. Traps for acid-resisting
waste shall be of the same material as the pipe.

3.4 IDENTIFICATION SYSTEMS
3.4.1 Identification Tags

Identification tags made of brass, engraved laminated plastic, or engraved
anodized aluminum, indicating service and valve number shall be installed
on valves, except those valves installed on supplies at plumbing fixtures.
Tags shall be 35 mm minimum diameter, and marking shall be stamped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AWG, copper wire, chrome-plated beaded
chain, or plastic straps designed for that purpose.

3.4.2 Pipe Color Code Marking

Color code marking of piping shall be as specified in Section 09900 PAINTS
AND COATINGS.

3.4.3 Color Coding Scheme for Locating Hidden Utility Components

Scheme shall be provided in buildings having suspended grid ceilings. ' The
color coding scheme shall identify points of access for maintenance and
operation of operable components which are not visible from the finished
space and installed in the space directly above the suspended grid ceiling.
The operable components shall include valves, dampers, switches, linkages
and thermostats. The color coding scheme shall consist of a color code
board and colored metal disks. Each colored metal disk shall be
approximately 12 mm in diameter and secured to removable ceiling panels
with fasteners. The fasteners shall be inserted into the ceiling panels so
that the fasteners will be concealed from view. The fasteners shall be
manually removable without tools and shall not separate from the ceiling
panels when panels are dropped from ceiling height. Installation of
colored metal disks shall follow completion of the finished surface on
which the disks are to be fastened. The color code board shall have the
approximate dimensions of 1 m width, 750 mm height, and 12 mm thickness.
The board shall be made of wood fiberboard and framed under glass or 1.6 mm
transparent plastic cover. Unless otherwise directed, the color code
symbols shall be approximately 20 mm in diameter and the related lettering
in 12 mm high capital letters. The color code board shall be mounted and
located in the mechanical or equipment room. The color ceode system shall
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be in accordance with ASTM A 13.1.
3.5 ESCUTCHEONS

Escutcheons shall be provided at finished surfaces where bare or insulated
piping, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipment rooms. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chromium-plated zinc alloy, or polished
chromium-plated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew.

3.6 PAINTING

Painting of pipes, hangers, supports, and other iron work, either in
concealed spaces or exposed spaces, is specified in Section 09900 PAINTS
AND COATINGS.

3.7 TESTS, FLUSHING AND DISINFECTION
3.7.1 Plumbing System

The following tests shall be performed on the plumbing system in accordance
with ICC IPC, New York State TITLE 10 (HEALTH), and AWWA C651, except that
the drainage and vent system final test shall include the smoke test. The
" Contractor has the option to perform a peppermint test in lieu of the smoke
test. If a peppermint test is chosen, the Contractor must submit a testing
procedure to the Contracting Officer for approval.

a. Drainage and Vent Systems Test. The final test shall include a
smoke test.

b. Building Sewers Tests.
c. Water Supply Systems Tests.
3.7.1.1 Test of Backflow Prevention Assemblies

Backflow prevention assembly shall be tested using gauges specifically
‘designed for the testing of backflow prevention assemblies. Gauges shall
be tested annually for accuracy in accordance with the University of
Southern California's Foundation of Cross Connection Control and Hydraulic
Research or the American Water Works Association Manual of Cross Connection
(Manual M-14). Report form for each assembly shall include, as a minimum,
the following:

Data on Device Data on Testing Firm

Type of Assembly Name

Manufacturer Address

Model Number Certified Tester

Serial Number Certified Tester No.

Size Date of Test

Location

Test Pressure Readings Serial Number and Test Data of
Gauges

If the unit fails to meet specified requirements, the unit shall be
repaired and retested.
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3.7.2 Defective Work

If inspection or test shows defects, such defective work or material shall
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new materials. Caulking of
screwed joints or holes will not be acceptable.

3.7.3 System Flushing
3.7.3.1 During Flushing

Before operational tests or disinfection, potable water piping system shall
be flushed with potable water. Sufficient water shall be used to produce a
water velocity that is capable of entraining and removing debris in all
portions of the piping system. This requires simultaneous operation of all
fixtures on a common branch or main in order to produce a flushing velocity
of approximately 1.2 meters per second through all portions of the piping
system. In the 'event that this is impossible due to size of system, the
Contracting Officer (or the designated representative) shall specify the
number of fixtures to be operated during flushing. Contractor shall
provide adequate personnel to monitor the flushing operation and to ensure
that drain lines are unobstructed in order to prevent flooding of the
facility. Contractor shall be responsible for any flood damage resulting
from flushing of the system. Flushing shall be continued until entrained
dirt and other foreign materials have been removed and until discharge
water shows no discoloration. All faucets and drinking water fountains, to
include any device considered as an end point device by NSF 61, Section 9,
shall be flushed a minimum of 1 L per 24 hour period, ten times over a 14
day pericod.

3.7.3.2 After Flushing

System shall be drained at low points. Strainer screens shall be removed,
cleaned, and replaced. After flushing and cleaning, systems shall be
prepared for testing by immediately filling water piping with clean, fresh
potable water. Any stoppage, discoloration, or other damage to the finish,
furnishings, or parts of the building due to the Contractor's failure to
properly clean the piping system shall be repaired by the Contractor. When
the system flushing is complete, the hot-water system shall be adjusted for
uniform circulation. Flushing devices and automatic control systems shall-
be adjusted for proper operation. Unless more stringent local requirements
exist, lead levels shall not exceed limits established by 40 CFR 50.12 Part
141.80(c) (1) . The water supply to the building shall be tested separately
to ensure that any lead contamination found during potable water system
testing is due to work being performed inside the building.

3.7.4 Operational Test
Upon completion of flushing and prior to disinfection procedures, the
Contractor shall subject the plumbing system to operating tests to
demonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not less than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of. the system:

a. Time, date, and duration of test.

b. Water pressures at the most remote and the highest fixtures.
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c. Operation 6f each fixture and fixture trim.

d. Operation of each valve, hydrant, and faucet.

e. Pump suction and discharge pressures.

f. Temperature of each domestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water.
h. Operation of each vacuum breaker and backflow preventer.

i. Complete operation of each water pressure booster system,
including pump start pressure and stop pressure.

j. Compressed air readings at each compressor and at each outlet.
Each indicating instrument shall be read at 1/2 hour intervals.
The report of the test shall be submitted in quadruplicate. The
Contractor shall furnish instruments, equipment, and personnel
required for the tests; the Government will furnish the necessary
water and electricity.

.7.5 Disinfection

After operational tests are complete, the entire domestic hot- and
cold-water distribution system shall be disinfected. System shall be
flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Except as
herein specified, water chlorination procedure shall be in accordance with
AWWA C651 and AWWA C652. The chlorinating material shall be fed into the
water piping system at a constant rate at a concentration of at least 50
parts per million (ppm). A properly adjusted hypochlorite solution
injected into the main with a hypochlorinator, or liquid chlorine injected
into the main through a solution-feed chlorinator and booster pump, shall
be used. 1If after the 24 hour and 6 hour holding periods, the residual
solution contains less than 25 ppm and 50 ppm chlorine respectively, flush
the piping and tank with potable water, and repeat the above procedures
until the required residual chlorine levels are satisfied. The system
including the tanks shall then be flushed with clean water until the
residual chlorine level is reduced to less than one part per million.
During the flushing period each valve and faucet shall be opened and closed
several times. Samples of water in disinfected containers shall be
obtained from several locations selected by the Contracting Officer. The
samples of water shall be tested for total coliform organisms (coliform
bacteria, fecal coliform, streptococcal, and other bacteria) in accordance
with AWWA 10079. The testing method used shall be either the multiple-tube
fermentation technique or the membrane-filter technique. Disinfection
shall be repeated until tests indicate the absence of coliform organisms
(zero mean coliform density per 100 milliliters) in the samples for at
least 2 full days. The system will not be accepted until satisfactory
bacteriological results have been obtained.

.8 POSTED INSTRUCTIONS

Framed instructions under glass or in laminated plastic, including wiring
and control diagrams showing the complete layout of the entire system,
shall be posted where directed. Condensed operating instructions
explaining preventive maintenance procedures, methods of checking the
system for normal safe operation, -and procedures for safely starting and
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stopping the system shall be prepared in typed form, framed as specified
above for the wiring and control diagrams and posted beside the diagrams.

The

framed instructions shall be posted before acceptance testing of the

systems.

3.9

PERFORMANCE OF WATER HEATING EQUIPMENT

Standard rating condition terms are as follows:

EF = Energy factor, overall efficiency.

ET

Thermal efficiency with 21 degrees C delta T.

EC = Combustion efficiency, 100 percent - flue loss when smoke = o
(trace is permitted).

SL = Standby loss in W/0.093 sg. m. based on 27 degrees C delta T, or
in percent per hour based on nominal 38 degrees C delta T.

HL = Heat loss of tank surface area.

V = Storage volume in liters

3.9.1 Storage Water Heaters
3.9.1.1 Gas

a. Storage capacity of 379 liters or less, and input rating of 21980
W or less: minimum EF shall be 0.62-0.0019V per 10 CFR 430.

b. Storage capacity of more than 379 liters - or input rating more
than 21980 W: Et shall be 77 percent; maximum SL shall be
1.3+38/V, per ANSI Z21.10.3.

3.10 TABLES
TABLE I
PIPE AND FITTING MATERIALS FOR
DRAINAGE, WASTE, AND VENT PIPING SYSTEMS
SERVICE

Item # Pipe and Fitting Materials A B C D E F
1 Cast iron soil pipe and fittings, hub X X X X X

and spigot, ASTM A 74 with

compression gaskets. Pipe and
fittings shall be marked with the
CISPI trademark.
2 Cast iron soil pipe and fittings hubless, X X X X

CISPI 301 and

ASTM A 888. Pipe and
fittings shall be marked with the
CISPI trademark.
3 Cast iron drainage fittings, threaded, X X X

ms453
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TABLE I
PIPE AND FITTING MATERIALS FOR
DRAINAGE, WASTE, AND VENT PIPING SYSTEMS

SERVICE
Item # Pipe and Fitting Materials A B c D E F
ASME B16.12 for use with
Item 10
9 Malleable-iron threaded fittings, X X
galvanized ASME B16.3
for use with Item 10
10 Steel pipe, seamless galvanized, X X X
ASTM A 53/A 53M, Type S, Grade B
11 Seamless red brass pipe, ASTM B 43 X X
12 Bronzed flanged fittings, X X
ASME B16.24 for use
with Items 11 and 14
13 Cast copper alloy solder joint X X
pressure fittings, ASME B16.18
for use with Item 14
14 Seamless copper pipe, ASTM B 42 X
15 Cast bronze threaded fittings, X X
ASME B1l6.15
16 Copper drainage tube, (DWV), X* X X* X X
ASTM B 306
17 Wrought copper and wrought X X X X X
alloy solder-joint drainage
fittings. ASME B16.29
18 Cast copper alloy solder joint X X X X X

drainage fittings, DWV,
ASME B16.23

SERVICE:

A - Underground Building Soil, Waste and Storm Drain
B - Aboveground Soil, Waste, Drain In Buildings

C - Underground Vent

D - Aboveground Vent

E - Interior Rainwater Conductors Aboveground

F - Corrosive Waste And Vent Above And Belowground

*

- Hard Temper
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TABLE II

PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS

10

11

33

36

Seamless red brass pipe,
ASTM B 43

Bronze flanged fittings,
ASME B16.24
for use with Items 5 and 7

Seamless copper pipe,
ASTM B 42

Seamless copper water tube,
ASTM B 88, ASTM B 88M

Cast bronze threaded fittings,
ASME Bl6.15 for use
with Items 5 and 7

Wrought copper and bronze solder-joint
pressure fittings,

ASME B1l6.22 for

use with Items 5, 7 and 8

Cast copper alloy. solder-joint
pressure fittings,

ASME B1l6.18

for use with Item 8

Fittings: brass or bronze;
ASME B1l6.15, and

ASME B16.18

ASTM B 828

Nipples, pipe threaded
ASTM A 733

- Cold Water Service Aboveground

- Compressed Air Lubricated
- Cold Water Service Belowground

ogawp

SERVICE
A B c D
X X X
X X X
X X X
X** X** X** Xk x*
X X X
X X X X
X X X X
X X
X X X

- Hot and Cold Water Distribution 82 degree C Maximum Aboveground

Indicated types are minimum wall thicknesses.

** - Type L - Hard

*x* - Type K - Hard temper with brazed joints only or type K-soft temper
without joints in or under floors
*#*x% - Tn or under slab floors only brazed joints
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TABLE III
STANDARD RATING CONDITIONS AND MINIMUM PERFORMANCE RATINGS FOR WATER HEATING
EQUIPMENT
A. STORAGE WATER HEATERS
STORAGE
CAPACITY INPUT
FUEL LITERS RATING TEST PROCEDURE REQUIRED
PERFORMANCE
Gas 380 max. 22 kW max. 10 CFR 430 EF = 0.62-0.0019V
minimum

Gas 380 min, OR 22 kW min. ANST Z21.10.3 ET= 77 percent;
: SL = 1.3+38/V max.

TERMS :

EF Energy factor, overall efficiency.
ET = Thermal efficiency with 21 degrees C delta T.SL = Standby loss in W/0.09
sg. m. based on 27 degrees C delta T, or in

percent per hour based on nominal 32 degrees C delta T.

V = Storage volume in gallons

-- End of Section --
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TOILET ACCESSORIES
07/02

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.
ASTM INTERNATIONAL (ASTM)
ASTM C 1036 (2001) Flat Glass
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are [for Contractor Quality Control
approval.] [for information only. When used, a designation following the
"G" designation identifies the office that will review the submittal for
the Government.] The following shall be submitted in accordance with
Section 01330 SUBMITTAL PROCEDURES: :
SD-03 Product Data
Accessory Items; G, RO
Manufacturer's descriptive data and catalog cuts indicating
materials of construction, fasteners proposed for use for each
type of wall construction, mounting instructions, operation
instructions, and cleaning instructions.
SD-04 Samples
Accessory Items; G, RO
One sample of each accessory proposed for use. Approved samples
may be incorporated into the finished work, provided they are
identified and their locations noted.
SD-07 Certificates

Accessory Items; G, RO

Submit for each type of accessory specified, attesting that the
items meet the specified requirements.

1.3 DELIVERY, STORAGE, AND HANDLING
Toilet accessories shall be wrapped for shipment and storage, delivered to

the jobsite in manufacturer's original packaging, and stored in a clean,
dry area protected from construction damage and vandalism.
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1.4 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS
2.1 MANUFACTURED UNITS

Toilet accessories shall be provided where indicated in accordance with
paragraph SCHEDULE. Porcelain type, tile-wall accessories are specified in
Section 09310 CERAMIC TILE QUARRY TILE, AND PAVER TILE. Each accessory
item shall be complete with the necessary mounting plates and shall be of
sturdy construction with corrosion resistant surface.

2.1.1 Anchors and Fasteners

Anchors and fasteners shall be capable of developing a restraining force
commensurate with the strength of the accessory to be mounted and shall be
suited for use with the supporting construction. Exposed.fasteners shall
[have oval heads] [be of tamperproof design] and shall be finished to match
the accessory. ’

2.1.2 Finishes

Except where noted otherwise, finishes on metal shall be provided as
follows:

Metal Finish
Stainless steel No. 4 satin finish
Carbon steel, copper alloy, Chromium plated, bright

and brass

2.2 ACCESSORY ITEMS

Accessory items shall conform to the regquirements specified below.

2.2.2 Mirrors, Glass (MG)

Glass for mirrors shall be Type I transparent flat type, Class l-clear.
Glazing Quality gl 6 mm thick conforming to ASTM C 1036. Glass shall be
coated on one surface with silver coating, copper protective coating, and
mirror backing paint. Silver coating shall be highly adhesive pure silver
coating of a thickness which shall provide reflectivity of 83 percent or
more of incident light when viewed through 6 mm thick glass, and shall be
free of pinholes or other defects. Copper protective coating shall be pure
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bright reflective copper, homogeneous without sludge, pinholes or other
defects, and shall be of proper thickness to prevent "adhesion pull" by
mirror backing paint. Mirror backing paint shall consist of two coats of
special scratch and abrasion-resistant paint and shall be baked in uniform
thickness to provide a protection for silver and copper coatings which will
permit normal cutting and edge fabrication.

2.2.3 Combination Paper Towel Dispenser/Waste Receptacle Units (PTDWR)

Dispenser/receptacle shall be recessed and shall have a capacity of 400
sheets of C-fold, single-fold, or quarter-fold towel. Waste receptacle
shall be designed to be locked in unit and removable for service. Locking
mechanism shall be tumbler key lock. Waste receptacle shall have a
capacity of 68 L. Unit shall be fabricated of not less than 0.8 mm
stainless steel welded construction with all exposed surfaces having a
satin finish. Waste receptacle that accepts reusable liner standard for
unit manufacturer shall be provided.

Shgter cyrtain sha¥l confbrm to @ID A-A- 398,Sgy{e I/ size sui
cgnditigns. Curthin shill be ti-bactérial lon/¥inyl fabric Colgr
hall e as shoyn in ction #9915 COKOR SCHEDULE .

. ods ’
1 y ."
SHower fcurtgfin rofs shgll be Tybe 304 Stainlefs sisé{ 32 ?Bjéy 1);4/mﬁ
Minimym styaight/to meet instAllatioff condipfions. 7/
2.

2.2.7 Soap Dispenser (SD)

Soap dispenser shall be lavatory mounted, liquid type consisting of a
polyethylene tank with a minimum 0.94 L holding capacity and a 150 mm
spout length.

[ 00 T - N V=t A S B = LR o g

Tow pin/shall hatre copfealed wgll fasfeningg/ andjfa pin/fintegrgl wi o
pefmanengly fastghed t¢f wall fldnge. aximypl projgctionfshall e 104 mmy/ .
sign ghall be/consiftent wigh desigf of her adcessghbry itepls. ni

hall Jpe sati
2.2.9 Toilet Tissue Dispenser (TTD)
Toilet tissue holder shall be Type II - surface mounted or Type III -

recess mounted with two rolls of standard tissue mounted horizontally.
Cabinet shall be stainless steel, satin finish.
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PART 3 EXECUTION

3

.1 INSTALLATION

Toilet accessories shall be securely fastened to the supporting
construction in accordance with the manufacturer's approved instructions.
Accessories shal be protected from damage from the time of installation
until acceptance.

1.1 Recessed Accessories

Fasten accessories with wood screws to studs, blocking or rough frame in
wood construction. Set anchors in mortar in masonry construction. Fasten
to metal studs or framing with sheet metal screws in metal construction.

.1.2 Surface Mounted Accessories

Mount on concealed backplates, unless specified otherwise. Accessories
without backplates shall have concealed fasteners. Unless indicated or
specified otherwise, install accessories with sheet metal screws or wood
screws in lead-lined braided jute, teflon or neoprene sleeves, or lead
expansion shields, or with toggle bolts or other approved fasteners as
required by the construction. Install backplates in the same manner, or
provide with lugs or anchors set in mortar, as required by the
construction. Fasten accessories mounted on gypsum board and plaster walls
without solid backing into the metal or wood studs or to solid wood
blocking secured between wood studs, or to metal backplates secured to
metal studs.

.2 CLEANING

Material shall be cleaned in accordance with manufacturer’'s
recommendations. Alkaline or abrasive agents shall not be used.
Precautions shall be taken to avoid scratching or marring of surfaces.

.3 SCHEDULE

Accessories Required

Room or
Space MG PTD SMLD SD SH TTD

[ 1 I 110 10 11 1 1 10 ]

-- End of Section --
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